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General Techniques. Melting points are uncorrected. IR spectra were recorded as KBr pellets using a Bruker Vector 22 FT-IR spectrometer. Proton and carbon-13 nuclear magnetic resonance ( 1 H NMR or 13 C NMR) spectra were obtained on a Bruker 400 MHz spectrometer. Bidimensional NMR spectra were obtained on a Bruker 600 MHz spectrometer. Mass spectra (MS) were recorded with a Varian 1200 spectrometer using Electronic Impact (EI, 70 eV). High Resolution Mass Spectra (HRMS) were recorded with a Micromass Autospec spectrometer, with EI or CI. Tetrahydrofurane was freshly distilled from sodium/benzophenone. Isocyanides were purchased from Aldrich. All experiments were carried out under nitrogen inert atmosphere. Liquid reagents were measured using Gilson positive-displacement micropipettes with disposable tips and pistons. Thin layer chromatography was performed on aluminium plates coated with Merck Kieselgel 60 GF-254 silica gel, using 254 nm UV light or a mixture of p-anisaldehyde (2.5%), acetic acid (1%) and H 2 SO 4 (3.4%) in 95% ethanol, as developer. Flash column chromatography was performed as described by Still et al. 1 employing silica gel Merck 60 (230-400 mesh). Experiments under microwave irradiation were performed in closed vials, using a focused singlemode microwave reactor CEM Discover BenchMate.
General procedure for the cycloaddition of formylchromones and isocyanides. Isocyanide 2a-g (2.5 mmol) was added to a solution of formyl chromone 1a-d (5 mmol) in dry THF (5 mL). The resulting solution was refluxed under N 2 for 5 to 8 h, until all the starting materials were consumed, as judged by tlc. The reaction mixture was cooled to 0 ºC. The precipitate was collected by filtration and washed with 2-propanol and hexanes. In some cases, the mother liquors were concentrated and purified by column chromatography (SiO 2 , gradient of hexane-EtOAc) to obtain a second batch of product.
Spectroscopic data of compounds 3a-j. 1676, 1615, 1566, 1488, 1466, 1105, 758; 1 H-NMR (400 MHz, CDCl 3 ) 8,71 (s, 1H), 8.32 (dd, 1H, J 1 = 8.0, J 2 = 1.6 Hz), 8.28 (dd, 1H, J 1 = 8.0, J 2 = 1.6 Hz), 7,74 (ddd, 1H, J 1 = 6.7, J 2 = 6.7, J 3 =1.6 Hz), 7.69 (bd, 1H, J = 7.3 Hz), 7,64 (ddd, 1H, J 1 = 7.0, J 2 = 7.0, J 3 =1.6 Hz), 7.49 (ddd, 1H, J 1 = 6.9, J 2 = 6.9, J 3 =1.6 Hz), 7.46 (bd, 1H, J = 8.7 Hz), 7.40 (ddd, 1H, J 1 = 6.8, J 2 = 6.8, J 3 =1.6 Hz), 7.15 (s, 1H), 3.92 (m, 1H), 1.96-1.33 (m, 10H); C-NMR (100 MHz, CDCl 3 ) = 174.9 (C=O 4'), 172.3 (C=O 9), 155.8 (CH-2'), 154.5 (C-4a), 154.0 (C-8a'), 152.6 (C-3a), 148.2 (C-3), 143.9 (C-1), 136.3 (C-7), 135.8 (CH-6), 135.3 (C-6'), 134.8 (CH-7'), 125.8 (CH-8), 125.7 (CH-5'), 124.3 (C-8a), 123.2 (C-4a'), 119.9 (C-9a), 119.2 (C-3'), 118.6 (CH-5), 117.8 (CH-8'), 97.1 (CH-9'), 49.1 (-CH 2 -(CH 2 ) 3 -1-[1-(6-chloro-4-oxo-4H-1-benzopyran-3-yl)-meth-(Z)-ylidene]-3-[(Z)-cyclohexylimino]-1,3-dihydro-furo[3,4-b][1]benzopyran-9-one (3h) . (69%) Due to the low solubility of 3h in most common solvents, we were unable to obtain a good 13 C-NMR spectrum. Due to the low solubility of 3i in most common solvents, we were unable to obtain a good 13 C-NMR spectrum. 10), 515 (9), 486 (11), 315 (38), 276 (27), 237 (31), 198 (100) ; HRMS (EI) Calcd for C 27 H 1979 Br 81 BrNO 5 : 596.9609. Found: 596.9604 . Due to the low solubility of 3j in most common solvents, we were unable to obtain a good 13 C-NMR spectrum.
7-Methyl-1-[1-(6-methyl-4-oxo-4H-1-benzopyran-3-yl)-meth-(Z)-ylidene]-3-[(Z)-pentylimino]-1,3-dihydro-furo[3,4-b][1]benzopyran-9-one (3f
,
Synthesis of 4-Oxo-3-(2-(4-oxo-4H-chromen-3-yl)acetyl)-N-pentyl-4H-chromene-2-carboxamide (8).
To a suspension of 3a (0.2 mmol) in ethanol (2 mL), 300 μL of 10% aqueous HCl was added. The resulting mixture was heated at 70-80 ºC for 2 hours. The reaction was then cooled to rt, H 2 O (10 mL) was added and the organic phase was extracted with CH 2 Cl 2 , dried (Na 2 SO 4 ) and concentrated. 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  f1 (ppm)  0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200 f1 ( 
